. Turning reactions in units of AW/2 as a function of the intensity /; at the rhabdomer 7 in ommatidium called C (see inset), relative to the intensity / s at the receptors 1+ 6 in ommatidium called A (movement detector type ß ) . The reactions have been measured by means of a y-maze globe 13 . A W/2 is defined as one half of the difference between the turning tendencies induced by movement stimuli to the right and to the left. Linearly polarized light, q> = 0 (see Fig. 3 ). Inset: arrangement of ommatidia in the investigated upper front region of the eye.
Requests for reprints should be sent to Dr. Fig. 1) . Two different types of interacting connec tions are realized: Receptor 7 and/or 8 of either the ommatidia B, E and G or those of ommatidia C, F and H inhibit the turning reaction produced by sti mulation of receptors 1 + 6 in ommatidium A (Fig. 2) , the corresponding movement detectors are B7 C7 E7 F7 G7 H7 A7 The demonstrated inhibition acts onto one of the signal channels before the interaction, necessary for movement detection, takes place. This can be shown by experiments in which the input of the movement detector, following the receptors 1 + 6 in one om matidium, is not activated directly by stimulation of the receptors 1+ 6 with periodic, phase shifted, stimuli. Instead, only one of these receptors is sti mulated with a periodic stimulus ("ac-light" ), the other with a constant light intensity ("dc-light" ) . This stimulation does not lead to a response. If now a rhabdomere of an inhibiting receptor 7 and/or 8 is stimulated with ac-light with a phase angle of 90° relative to either an ac-stimulated receptor 1 or 6 then no response or a negative response occurs. The conclusion is: The negative response shows that the dc-stimulated channel was inhibited before inter action for movement detection takes place. The response becomes negative because the phase angle is shifted by 180° due to inhibition. If no response occurs the ac-stimulated channel was the inhibited one. The appearance of a negative response shows furthermore that the inhibition is of the classical subtractive type, and not a multiplicative one which reduces gain in one of the inhibited channels. The negative response indicates also that this inhibitory interaction is a rapid process.
If the previously dc-illuminated receptor is maintained in the dark, no reaction at all can be elicited. This excludes the possibility that the inhi bitory channel together with the ac-stimulated re ceptor 1 or 6 are a direct input to a movement de tector. The simplest interpretation is that inhibition can only occur if the inhibited channel is not at the dark ( = resting) potential.
The-inhibitions demonstrated are not only "late ral'' ones. Some of the connections act onto the out put channel of a receptor that is stimulated from the same area in the. optical surround as the inhibiting one (e. g. receptors 7 and/or 8 in ommatidium B which inhibit the signals of receptor 1 in ommati dium A receive their information from the same area of the optical surround as receptor 1 in om matidium A 6) .
The demonstrated inhibition of the receptors 7 and/or 8 onto the system of receptors 1 to 6 might not be active only in movement perception, since it acts on discrete channels before information on movement is extracted. It could also be a source for the changes in spectral sensitivity of the phototactic response at different adaptation levels as measured in Drosophila '■ 8: At low intensities the spectral sensitivity of the receptors 1 to 6 is seen according to the concept that these receptors are the input to a system with high absolute sensitivity9. At higher light intensities the UV-peak dominates more and more relative to the peak in the visible light. This is to be expected if the receptors 7 and/or 8 have a low sensitivity in the UV 10, ll, and if their effi ciency is subtracted from that of receptors 1 to 6.
A detailed functional interpretation of the demon strated, rapidly acting, inhibitory interactions can not be given until responses to stimulation of other wise-arranged ommatidia and of still more ommati dia at the same time are investigated. -Since spec tral, angular and polarization sensitivity of the re ceptor types 1 to 6 and 7/8 respectively are dif ferent (cf. 12), it is obvious that the inhibitory interactions, beyond their possible role in adaptation of the eye to different average light intensities, may contribute to colour vision, pattern discrimination and/or to vision of polarized light.
